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Allied l4ission Oil Ccnpany
c/o Dr. Robert Yor:ng
5I2 Rico Court
Grand Junction, C0 81501

Dear Dr. Young:

Attached is my re5:ort on tlre rnile waste disdrarrge of tlre Vanadir,un
Q.een I'[ine, San Juan County, Utah.

As a result of the extensirre testing, \^E recrcnnerd an Annonir:rn
Hydroxide - Ferric Sulphate precipitation prooess for neroving ttre toxic
pollutants. Because of the e><pense inrrcIrrcd, vle did not carry the testing
far enough to ccnpletely define ttre opLirmln dosage, nor to test for radiun
renpval. Tlre literature re\reals ttr,at at least 90E renoval of radium can
be ocpected

Tkre use of a chenr:ical feeder for tlre Ferric Sulphate is reccmrerded,
but a hcne rrade feeder using a steel dn-un and petrccJ< feeder will probably
suffice, altlrough tie anrctnt of ctrernical used cannot be as closely oontrolled.
It is also reccnnerded tlat the Annonir.rn Hydroxide be purchased i.rr 100 lb.
bottles under pressure, vihich requires only a r:egulator and injector feeder.
A standard platform scale can be rrsed to ncnitor the rate of feed.

A detention pond of snaller size r,rrculd be adeguate provided sone
recirculation by air pressure or pr-uping was p:rcvided. Therefore, the pond
size was increased in tlre belief that a few cubic yards of erccavaLion was
less expensirre ttnn the recirculation required. The longer precipitation
tj:re is calqulated to be adequate, even vfien the pond is partialfy fiIled
with precipitate.

It has been a pleasure to do th:is r,ork for you, and rrc appreciate tlre
opportunity to serve )lou.

Very tmly yours,

7z1,n"M&",rlt*n
Edl,/ard F. CarPenter, P.E.
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